Director's Foreword
The Isaac Newton Institute (INI) is a national facility and a research centre of the first rank internationally. With about 2,000 visitors a year it supports individual researchers and collaborators in pursuit of excellence, with a mandate to cover the entire range of mathematical sciences and their applications. In the USA eight centres are funded by the National Science Foundation to cover ground that is covered by INI. In addition to its research programmes and workshops, INI now runs:
Satellite Meetings which are held in UK venues • outside Cambridge to bring the benefit of INI's extensive range of visitors to the wider community;
Scoping Meetings which bring together • researchers from several disciplines to examine possibilities of exploiting mathematical developments in their areas. A scoping meeting is especially relevant when a shared language needs to be developed, for example when there is no history of such interdisciplinary work. The goal is to decide whether there is scope for a proposal to INI for a full cross-disciplinary programme;
Follow-up Meetings are events held to examine • the impact of INI programmes on research or applications several years on, especially to see if further action is needed to sustain or redirect efforts;
Open for Business meetings are short lecture • series in which academic and non-academic researchers explain their achievements to one another with the hope of stimulating research collaborations;
Turing Gateway to Mathematics, an initiative to • recognise and reduce the time lag between fundamental research and its application, and to ensure that mathematical challenges from other Director's Foreword ____ 1 disciplines are brought to the attention of mathematicians. A recent report by Deloitte 1 showed the huge contribution made by mathematical sciences research to the UK economy and the Turing Gateway to Mathematics is directed towards increasing this impact. With support from the University, INI has appointed a Knowledge Transfer Facilitator to help develop the project. An account of this activity accompanies this report.
All INI lectures (with permission from the speaker) are streamed live and available in perpetuity on the web. Every programme has a web based Discussion Forum so that all participants can remain involved with the research, even if they are unavoidably absent for part of a programme. In this way INI delivers its impact outside Cambridge and beyond the immediate time frame of its programmes.
Recently INI has secured core funding from five research councils for the next four years. While this is very welcome recognition of its cross disciplinary approach and reflects the increasingly prominent role of the mathematical sciences in the strategic planning across the research councils, the ambition to take INI activities to a new levels will be realised only with significant support from other donors whose generosity make a huge difference to what is possible. Thus there is a pressing need to increase INI's endowment funds, so that it can build on its leading position and have the capacity to innovate and act independently in pursuit of research excellence wherever it is found.
INI is involved with the scientific life of the country in other ways: for example, in December the Council of EPSRC held its winter meeting here and INI hosted the UK launch event for the worldwide programme Mathematics of Planet Earth 2013 (see page 2). In March it organised an invited lecture during the Cambridge Science Festival and in April it hosted the UK's Women in Mathematics Day.
Sir John Ball is now retiring after two terms in the chair of the Scientific Steering Committee (SSC) and a term as an ordinary member. It is the SSC that ensures INI scientific programmes are of the highest quality by international standards and John's commitment and leadership have been exceptional. We are greatly in his debt. Finally, I am pleased to report that Professor Peter Landshoff has been made an Honorary Fellow, in recognition of outstanding contributions to INI from its very earliest days.
Funding update
In September 2012, the Institute made an agreed proposal to the research councils collectively for funding for 4 years from 2014. The proposal was collectively scored 35/36 by six referees and an announcement that it will be fully funded was made at the end of March 2013.
INI is extremely grateful for the generous support of organisations and individuals throughout the year (see pages 27−28). Donations provide a valuable source of income to support the world class research undertaken by those who visit the INI annually. If you would like to contribute to the success of the Institute in this way, details can be found at www.newton.ac.uk/support.
This year saw the launch of the Turing Gateway to Mathematics, an initiative with a national remit that aspires to facilitate the flow of knowledge and ideas from the mathematical sciences to potential users -in short, acting as a gateway! With activities ranging from specific projects to more extensive training and research programmes, the Gateway can help bridge the gap between academic mathematicians, business, government, and other disciplines. As well as focusing on widening access to mathematics generally, the TGM can also help shorten pathways to impacts and strengthen education and training in areas where maths skills are needed.
Further details on Gateway activities are available at www.turing-gateway.cam.ac.uk.
Mathematics of Planet Earth
On 10 December 2012 the Isaac Newton Institute hosted the UK launch of Mathematics of Planet Earth 2013 (MPE2013) which is a worldwide initiative endorsed by UNESCO. The goals of MPE2013 are: to formulate the most urgent planetary problems that mathematics can address; to bring together world-class researchers to find solutions to these problems; and to engage the public in a dialogue about the significance of these problems.
The launch at the Institute, The Mathematics of Extreme Climatic Events, included an afternoon of talks by leading mathematicians, scientists and policy makers. They discussed how mathematical models and statistical analysis help us to predict, manage impact, exploit and communicate about nature's climatic extremes, and how these help Government to anticipate health-related consequences of natural catastrophic events and insurance companies to assess the financial risk of such occurrences.
All of the talks and the panel discussion session can be viewed or downloaded from the web at www.newton.ac.uk/programmes/INI/iniw92p.html David Spiegelhalter Interview with Jerry Ericksen This year I had the opportunity to experience first-hand as a co-organiser of the Mathematics of Liquid Crystals programme the outstanding research environment that the Isaac Newton Institute provides.
As the intrinsic mathematical nature of many problems in science and society is increasingly being recognised, so the huge diversity of the mathematics covered in the Institute's programmes is growing. This places a significant burden on the Scientific Steering Committee, which it manages very well. I am indebted to them for their support. I wish to thank in particular Reidun Twarock and Trevor Wooley who, like myself, are retiring from the Committee this year. It has been a pleasure to work with the INI staff and three Directors, and I wish them continuing success for the future.
Future Programmes
The schematic below shows recent and forthcoming programmes selected by the Scientific Steering Committee. Long-stay participation in a programme is at the invitation of the programme organisers; anyone interested should contact them directly. One-or two-week workshops are advertised, and applications invited with specific deadlines. Visits of one or two days are always welcome; we ask only that reception@newton.ac.uk is emailed in advance to assist us with planning; see page 20 for more details.
Further details of each of these programmes, including the names and contact details of the organisers, can be found on the Newton Institute website at www.newton.ac.uk/programmes/. Further information on how to participate in programmes can also be found on the website at www.newton.ac.uk/participation.html. No. of preprints and papers produced: 8
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(the vorticity is everywhere parallel to the velocity) for which the knot is a vortex line; lectures by P Boyland, M Stremler, and J-L Thiffeault, on pioneering work (partly in collabo ration with Aref) on the application of Thurston−Nielsen theory to the stirring of a fluid by the periodic movement of three or more rods.
Theme 2: DNA Function and Protein Folding
This theme focused on the modelling of DNA molecules subject to topological constraints, the action of DNA topoisomerases, DNA recombination and its mechanisms, chromosomal architecture, folding mechanisms of knotted proteins, and the function of knots in proteins. D Buck and DW Sumners opened this event with powerful presentations on the importance of topological concepts in understanding subcellular biological processes. topological invariants) and basic problems, common to them all are: to determine states of minimum energy that are consistent with these constraints; to find routes towards these minimum energy states; to understand mechanisms, such as diffusion, by which such constraints may be broken.
The programme was planned around four themes (outlined below) and significant numbers participated for four months or more, thereby linking the themes and giving the programme strong coherence and continuity. There were two seminars each week, and many mini-lectures and discussions proposed by individual participants with ample time for reflection and for new ideas to be developed through informal discussion.
Theme 1: Vortex Dynamics
The first event provoked discussions that were a source of stimulation for the remainder of the programme. In conclusion the INI was a perfect setting for this ambitious and wideranging programme which succeeded in promoting collaborations between mathematicians and physical and biological scientists, and identified problems that will be challenging for years to come.
College London) and topical minireviews from the workshop featured in the April 2013 issue of Biochemical Society Transactions. The journal Nucleic Acids Research sponsored two prizes for student posters with winners T Sutthibutpong (Leeds) and K Valencia (Imperial Spherical annulus 'Taylor-Couette' experiment; liquid sodium fills the spherical annulus, an axial magnetic field is applied, and the boundary spheres may be independently rotated. Hall probes are placed at 30 points as indicated (courtesy DA Lathrop, Phys. Rev. E 2010) A tight knot (7_2) in the geometrical configuration that minimizes the ratio of ropelength to diameter (courtesy J Cantarella) the programme succeeded in promoting collaborations between mathematicians and physical and biological scientists, and identified problems that will be challenging for years to come methods to be used in that model and an entirely new software framework began to take shape to deliver the full benefits of these scientific developments to the general public.
A recurring theme was the need to distinguish between real wave propagation in a climate or weather system and spurious wave propagation that is merely a feature of numerical modelling and does not represent reality. New analysis of continuous and discontinuous finite elements, mixed finite elements and finite volumes, revealed that all discretisations of the equations of motion admitted spurious computational modes (usually arising as spurious, stationary grid-scale oscillations) which can be controlled by upwinding or filtering. So called discontinuous Galerkin methods suffer least from spurious artefacts and progress was made in creating implicit solution techniques in that context. Advances were made with local timestepping that will be used by a number of modelling centres and innovative new time-stepping approaches for massively parallel architectures and GPUs were developed (see Fig. 1 ).
The programme offered a much needed opportunity to compare numerical methods, by creating new test cases and revisiting old ones. For example:
shallow water test cases were • undertaken by independent groups to compare local mesh refinement strategies;
improved numerical methods • now allow multiscale simulations of the global ocean, with the capacity to resolve the locally mesoscale eddies which algorithm for static meshes that would work efficiently on massively parallel computers with low memory bandwidth. Moreover the ever increasing complexity of models that are needed to answer extremely complicated and subtle scientific questions require higher resolution and wider process coverage than ever before.
This almost insatiable demand for computational resources from weather forecasters and climate modellers can be met by the next generation of supercomputers with their overwhelming increase in core counts and use of accelerators. But the efficiency of these new machines demands reduced memory access, improved parallel scalability of the code and in some cases major rewrites of existing code and formulations.
The programme aimed to develop new mathematics to handle these developments and research themes investigated included: the detailed numerical analysis of discretisation methods; implicit solution techniques and sparse matrix solvers; design of the next generation Met Office weather and climate forecasting models; mesh adaptivity; speculative new time-stepping methods, and much more. Some of the outcomes are now being adopted by meteorological forecasting centres.
Outcomes and Achievements
Gung Ho is a UK-based project to design numerical methods for efficient and accurate weather and climate prediction on the anticipated architectures of exascale supercomputers; it will be at the core of the next Met Office model. During the programme, decisions were taken about the mathematical
Background
The over-arching aim of this programme was to discover new mathematical techniques that would lead to more accurate and efficient simulations of the earth's atmosphere and oceans in order to improve the accuracy of weather forecasting and climate prediction. Pressure for improved methods was coming from operational centres which were understandably making increasing demands on the reliability of models and the scientific quality of outputs.
It had long been hoped that adaptive meshing (see Fig. 2 
Dynamic Adaptivity
Non-conforming Adaptive Mesh Refinement (AMR), r-adaptivity for unstructured meshes on the sphere, and variable resolution for spectral models were improved. For example, Kopera and Giraldo worked on a unified AMR strategy for a discretisation of the shallow-water equations and Euler equations. Their work showed very good accuracy when the mesh is non-conforming and may soon be used for US Navy weather forecasts.
Representation of sub-grid-scale processes
The use of variational multiscale methods to represent the effects of sub-grid scale processes and filter high frequency variability were developed and will be 
Programme structure
Because of its multi-faceted nature, the programme opened with an introductory workshop (8−10 January 2013) in which the speakers presented a wide range of topics and participants coming from different fields began to interact.
The backbone of the programme was made up of four short courses (January to March 2013), each spaced throughout the month and covering one of the aforementioned topics. Because the intent was pedagogical, these courses, which included exercise sessions mainly intended for students and nonexperts, played an important if not decisive role in 'putting the pieces together', both from a scientific and social viewpoint. They were organised in such a way as to make them logistically accessible to the students in nearby Universities and were made available online after a few days.
In addition advanced mini-courses were organised to take advantage of the presence of experts participants, thus enabling international leaders to present recent results and theories in great detail.
Finally, a weekly seminar series made it possible for a sizable number of participants to present their own work.
and to deformation theory. On the other hand, the notion of an operad, which was introduced in Algebraic Topology over half a century ago, has enjoyed a renaissance in the 90's notably in the works of Kontsevich in deformation theory. Two proofs of the deformation quantization of Poisson manifolds, one by himself and one by Tamarkin, led Kontsevich to conjecture an action of a Grothendieck−Teichmüller group on such deformation quantizations, thereby indicating a precise relationship between these two topics which lay at the heart of this programme.
Goals and topics
In the past few years, seminal results have been proved at the intersection of Grothendieck −Teichmüller theory, homotopical deformation theory, operads and multiple zeta values. These fields are now entangled and the goal of this programme was to explore and exploit their synergy and to open new avenues of research.
The main programme topics were: 
State of the art
This programme is at the crossroad of current research in algebra, geometry, topology and mathematical physics. Grothendieck− Teichmüller theory goes back to the 1980s with Grothendieck's celebrated Esquisse d'un programme (sketch of a programme), whose purpose was to go beyond Galois theory using the geometry of surfaces. Although these fields of research have been somewhat underrepresented in the UK, many eminent participants gave invited talks in UK universities and this programme helped spread these new ideas across the country. Moreover a number of students were able to attend the activities of the programme, notably thanks to the financial support of the Clay Mathematical Institute.
The most obvious scientific outcome of the programme is the creation of a new community of researchers straddling the boundaries of algebra, geometry, topology and mathematical physics.
Thanks to the programme and the interaction of experts coming from these various fields, the following essential results have been demonstrated: 
Multimedia Activity
One should take special note the crucial role played by the recorded lectures. Participants arriving after the programme had begun, as well as those who had to left, benefitted from continuing involvement with the entire programme online. Moreover students from outside the Cambridge and London area could attend the weekly courses in full.
Publications
At least one book covering the entire activity of the programme is in preparation. It should provide a fairly complete and accessible view of the new research field of mathematics consisting of the four topics covered in the programme. Research by the participants will be published in high quality journals and since some of them feature breakthroughs in their respective fields they are likely to appear in the highest quality journals in the world.
The most obvious scientific outcome is the creation of a new community of researchers straddling the boundaries of algebra, geometry, topology and mathematical physics.
These events often lasted an entire afternoon, recalling definitions and background and going into the details of the proofs.
At the end of March 2013, the many long-term participants took part in two international workshops: Higher 
Outcomes and achievements
The programme had 90 participants from all over the world and the various workshops were attended by over 200 people. All the talks, including the lecture series, were recorded, which now provides the mathematical community with an extremely useful database on the subject. A total of 108 talks are Models of active liquid crystals • in biology (in which the constituent particles are selfpropelled) and their flows (see Fig. 2 ).
This programme aimed to take advantage of a second wave of interest by mathematicians in the area, stimulated in part by the newer tensor order-parameter theory of de Gennes, in part by recently discovered liquid crystalline materials such as liquid crystal elastomers and active nematics, and in part by the developing potential of nonlinear and topological analysis to address the challenges of describing liquid crystal defects and other phenomena. At the same time many of the mathematical issues arising in the study of liquid crystals, such as the rigorous passage from atomic and molecular to continuum models and the mathematical description of defects, are of core interest in the description of solids, fluids and other types of soft matter, with a clear potential for cross-fertilization. The proposal for this programme was prepared with the help of a large number of world experts in different aspects of the subject (chemistry, physics, simulation, nonlinear analysis), most of whom spent extended periods at the Institute.
The many topics addressed in the workshops, seminars, informal lecture courses, discussion groups and individual interactions included the following:
Density functional theory for • single and multi-component liquid crystal systems, its use to predict quantities such as elastic constants and surface behaviour, and its relation to continuum theories;
Generic equivariant bifurcation • theory and its role in phase transitions;
Phenomenological and • molecular theories based on order parameters, their
Liquid crystals are materials that flow like liquids but retain orientational and in some cases positional order due to the arrangement of their constituent molecules. They were discovered in the late 19th century, but it was only in the 1960s that their immense technological potential for electronic displays began to be realized, leading to their present widespread use in computers, televisions, watches and other applications. At about the same time mathematicians became interested in theoretical models for liquid crystals that had been developed by Oseen, Frank and others, and a fertile period ensued in which the models were refined and attacked using powerful tools of nonlinear analysis. ____ 13
The Mathematics of Liquid Crystals
The Mathematics of Liquid Crystals signalling chemical, previously only possible by using the blood of horseshoe crabs: given the potential industrial impact of this simple detection scheme, a special invitation to attend the remote seminar was extended to affiliates of the Turing Gateway to Mathematics Initiative.
Finally, an interview with Professor Jerry Ericksen was conducted by video-conference from the University of Oregon (see sms.cam.ac.uk/ media/1486552), in which he describes his perspectives on liquid crystals, including the issues he and Frank Leslie faced in their famous work on the continuum theory, together with other aspects of his distinguished career in mechanics.
Together with the frequent viewing of streamed lectures, either in real time or later, these activities are examples of how colleagues, unable to attend in person, were able both to contribute greatly to the scope of the programme and to benefit from it. The archive of videos of lectures from the programme will form an important source of material for researchers in the area which will extend the influence of the programme into the future. However it is hoped to achieve this in a more proactive way by setting up a webbased resource for open problems in the mathematics of liquid crystals, based initially on those problems identified during the programme.
The last two weeks of the pro gramme were also organised in conjunction with the I-CAMP 2013 Summer School, in which about 80 young researchers attended an intensive programme of lectures and other activities in Cambridge.
The programme experimented with and exploited the internet and social media in various ways. For example a Remote Poster Session using Google+Hangout was held between participants and graduate students and faculty at the Liquid Crystal Institute at Kent State University.
The intent was to bring together programme participants with geographically separated students and faculty for real-time face-to-face discussions in small groups using social media, and to assess the ease of setting up and the overall effectiveness of such interactions. This proved very successful, and the graduate students at Kent State who prepared the online posters and related short videos were particularly pleased with the ability to interact with world experts in the field at the INI, who viewed the posters from their offices.
Another innovation was the delivery of two outstanding remote seminars by interactive video-link. A special effort was made to involve young researchers. A two-day meeting for young researchers was held in which every participant gave a short presentation and had individual mentoring sessions with senior researchers attending the Programme, some of whom gave talks on open problems in the field. 
The programme experimented with and exploited the internet and social media in various ways.
Geometric-mechanical • descriptions of complex fluids as micropolar liquids, the Euler−Poincaré approach, and the incorporation of dissipation and interfaces into this framework;
Gradient dynamics descriptions • for interface-and dissipationdominated layers of complex fluids;
Microscale molecular dynamics • simulations of complex fluids, e.g., drops on solid substrates or membranes, their relation to microscale and mesoscale continuum models, as dynamical density functional theory (see Fig. 1 ) and hydrodynamic gradient dynamics models, respectively;
Mathematics of coarse-graining • and upscaling techniques in the context of complex fluids, crossusage of techniques, e.g., coarse bifurcation analysis for microscopic simulators;
Nonlocal evolution equations, • their well-posedness and analysis;
renew communications between scientists from a spectrum of disciplines ranging from geometrical mechanics -where the dissipationless motion of complex fluids is expressed using the combined theory of Lie groups and differential geometryto the physics of cell locomotionwhere the dissipation-dominated motion and development of the cytoskeleton is expressed through models for active fluids. The treatment of adaptive domains incorporated a discussion of many problems related to the motion of various types of two-phase interfaces and three-phase contact lines.
The nonlinear evolution of small amounts of complex liquids or active media bounded by different types of interfaces is currently the subject of intense multidisciplinary research. Mathematical models for a large variety of systems are being derived and analysed in an intense collaboration between applied mathematicians and natural scientists, and applications, e.g. in microfluidics, bio-and nanotechnology, are fast transforming the field into one of high importance to several engineering disciplines.
During the programme researchers from the UK, Europe and overseas developed advanced mathematical descriptions of complex fluids and active media in adaptive domains and many collaborations between applied mathematicians and various other communities involved in biophysics, bio-mathematics, soft condensed matter science, fluid dynamics, pattern formation, nanoand microfluidics, and related fields, were initiated.
Topics and open problems that initiated discussions and led to such collaborations include:
The study of the dynamics of complex fluids and active media in adaptive domains is interdisciplinary and requires a close collaboration between researchers with very different scientific backgrounds. Of the utmost importance are advanced mathematical techniques that are normally developed in close interaction between applied mathematicians and the 'users' in various other scientific fields. Therefore a significant aim of the programme was to establish or The programme has resulted in collaborations and research projects that will shape the field for some time to come. Most of the lectures and seminars were streamed live and attended by colleagues worldwide who could not attend in person. The resulting video archive will prove to be a very valuable source of knowledge and inspiration that will ensure its continuing influence. We believe that the programme has been instrumental in overcoming the incipient fragmentation of the field and consequently has opened opportunities to trigger major future advances.
Mathematical Modelling and Analysis of Complex Fluids and Active Media in Evolving Domains
[ The list illustrates how complex fluids with interfaces are challenging, not only with respect to the development of mathematically and thermodynamically consistent models, but also with respect to the analysis of behaviour involving the interplay of instabilities that trigger hierarchical structure formation processes, the development of singularities, and the dynamics of emerging defects. By addressing such problems, the programme at the INI has resulted in a cross-fertilisation between fluid mechanics and mathematical theory that will drive both the development of perturbation methods and other analytical tools, and lead to an understanding of related physical phenomena.
These challenges were successfully tackled through a combination of many seminars, crash courses, informal discussion meetings, workshops and collaborations that involved participants, from world leading experts to junior faculty, postdocs and PhD candidates. During the first two months the programme enjoyed multifaceted interactions with the parallel INI programme The Mathematics of Liquid Crystals. The overlap of interests resulted in joint activities, from common seminars and discussions, shared participants, exchange of seminar speakers and two workshops (Dynamics of Active Suspensions, Gels, Cells and Tissues and Liquid Crystal Defects and their Geometry, Active and Solid Liquid Crystals) that were held in parallel with shared sessions on subjects of common interest, in particular, relating to active soft matter. These interactions were fruitful for both communities and increased the outreach of both programmes.
Mechanics of living cells, which •
involves complex problems of modelling an active medium with rheology combining viscoelasticity, anisotropy, and multiphase features, coupled to chemical transformations, diffusion, and active transport (see Fig. 2 The workshop exceeded expectations and the reaction from the mathematical sciences community was overwhelming, bringing together people working in the field and many new collaborations being formed. The field has become more visible within the whole discipline of mathematics, and also to other sciences which are prospective fields of applications. Several future projects are being planned, among them a special semester at the MSRI in Berkeley. 
Mathematics and Physics of Disordered Systems

Stochastic Partial Differential
Equations are used to model physical systems subjected to influence of internal, external or environmental noise or to describe systems that are too complex to be described deterministically, e.g. a flow of a chemical substance in a river subjected by wind and rain, an airflow around an airplanes wing perturbed by the random state of the atmosphere and weather, a laser beam subjected to turbulent movement of the atmosphere, spread of an epidemic in some regions and the spatial spread of infectious diseases.
For this Follow-up Meeting the key workers were invited from the 2010 programme in those areas which were under active develop ment to review the progress made and to set out the current main open problems for exploration. These included large deviations for infinite dimensional systems; calculus on infinite dimensional spaces; stochastic models for hydrodynamics; applications of Malliavin calculus; models with non-Gaussian drivers; specific applications such as stochastic models for ferromagnetism and non-linear photonics.
In addition the workshop to explored new directions that have opened up
The Institute is constantly seeking ways to extend and add value to its programmes. To this end, Follow-up Meetings are short events which compliment full programmes that were held some years earlier. These are proving increasingly popular with programme organisers because of how they provide an effective way to strengthen collaborations started during the original programmes and are particularly beneficial because the true implications of results may emerge from developments only years after a programme has finished. Followup Meetings take place either at the Institute or at suitable venues anywhere in the UK. Short reports from the organisers on the Follow-up Meetings that have taken place this year are shown below. Details of all Follow-up Meetings to date can be found on the web at www.newton.ac.uk/follow-ups.
now completed his viva and has just got a post-doctoral position in Leeds with Frank Nijhoff.
Many talks at the meeting built on ideas that had first been developed during the original programme. For example, one outcome of the original programme in 2009 was the development by Lobb and Nijhoff of a novel variational formalism for integrable lattice systems based on Lagrangian multiforms. Four talks (SB Lobb, F Nijhoff, YB Suris and S Yoo-Kong) and one poster (R Boll) described significant developments in this area. Other results included the construction of first integrals for reductions of integrable lattice equations. Another was the development of generalised symmetry methods for discrete equations.
Subsequent discussions have led to plans to run a short meeting at UCL in early 2014 to explore both integrable and non-integrable aspects of such equations. In particular R Halburd and P Hydon will explore symmetry properties of such equations. One purpose of the meeting will be to explore applications and to connect with end users of differential delay equations. Discussions at the meeting also led to the decision to run regular half-day meetings in the greater London area on discrete integrable systems.
industrial setting -to develop solutions to the complex problems presented by dense granular flows. Spectral Problems (2015) . Many of the participants who attended the meeting are actively engaged in organising these programmes. In conclusion, the workshop succeeded in promoting an active dialogue between mathematical and theoretical physics, which is essential for fundamental progress in the areas of common interest. 
Energy Systems Week: Management of Variability and Uncertainty in Energy Systems
Annual Meeting of Correspondents
This year's Correspondent's Day was held at INI on Monday 10th June 2013. In the Welcome and Introduction, Chair of Correspondents, Michael Singer (UCL), identified actions and outcomes following comments and suggestions made at the 2012 meeting. Issues of particular concern to Correspondents in 2012 had been support for early career researchers and for women in mathematics, and the opportunities created by social media. 
Seminars in the UK
Visiting Fellows on Newton Institute pro grammes are strongly encouraged to visit other institutions within the UK during their stay at the Institute, and 125 visitors did so during 2012/13 delivering a total of 204 seminars in 40 different institutions. To pro mote this activity, the Institute covers on request the travel costs within the UK for any overseas Fellow.
Lists of future participants, with dates of their visits to the Institute, can be found on the individual programme web pages. In addition, the Institute has set up a register, with titles of topics, of those Fellows who are willing to travel to other UK institutions to give seminars. Correspondents are urged to ensure that organisers of local seminar series know about and consult this register when planning their sched ule of speakers. Potential speakers may be contacted directly using the details listed in the register, which can be found at www.newton.ac.uk/programmes/speakers.html.
Alternatively, advice on suitable speakers may be obtained from the organisers of any Institute programme via the Institute.
Institute Activities
Follow-up Meetings
As discussed in pages 16−17 and as stated in the Institute's Scientific Policy State ment, it is intended that each pro gramme will have long-term impact well beyond the programme itself in terms of breakthroughs, new research direc t ions and collaborations. The Institute, therefore, arranges short Follow-up Meetings some years after programmes end, whenever the original organisers are enthusiastic.
Seminars on the Web
All Institute seminars and lectures are, with the permission of speakers, advertised in advance, streamed live and made available on the web in perpetuity. Thanks to a one-off equipment grant from EPSRC, the Institute has state-of the-art streaming and videoconference facilities.
In addition to broadcasting its own lectures, the Institute uses its facilities to provide distinguished scientists who are unable to attend in person with the opportunity to lecture during programmes or workshops. These interactive sessions are held in the Institute's lecture theatre, with question and answer sessions between the audience and the speaker at a different location.
The library of online seminars is a significant scientific resource. During 2012/13 within the six programmes covered by this report and including other events over 900 seminars were added to the collection.
There is significant evidence, both statistical (see www.sms.cam.ac.uk/institution /INIMS/statistics) and anecdotal, that in the UK and elsewhere people monitor INI activity and attend seminars remotely when they cannot participate.
Short Visits
Any researcher associated with a UK University, academic institution or R&D group in industry or commerce may visit the Newton Institute for up to two days without an invitation, in order to attend seminars or to work with colleagues. We ask that reception@newton.ac.uk is emailed in advance to assist us with planning. Further details are at www.newton.ac.uk /shortvisits.html.
Susan Friedlander delivers a lecture as part of the 'Topological Dynamics in the Physical and Biological Sciences' programme SJ Wilkinson
SJ Wilkinson
Institute Activities
Satellite Meetings
The 
Distribution of Satellite Meetings
Junior Membership
The Institute recognises that early career researchers have much to contribute to, and gain from, Institute programmes and events. In order to maximise the information available to them, and to facilitate their involvement in Institute activities by offering additional funding opportunities, there is a special scheme for Junior Membership of the Newton Institute.
To be eligible you must be either a Research Student or within 5 years of having received your PhD (with appropriate allow ance for career breaks), and you must work or study in a UK University or a related research institution. Those wishing to join the scheme should consult the Institute's web site at www.newton.ac.uk/junior.
Members will receive regular advance inform ation regarding programmes, workshops, conferences and other Institute events. The Institute also makes available some of its general funds spe cif ically to support early career researchers taking part in Institute activities. Members may apply for grants from these funds. Types of involvement sup ported include attendance at workshops, confer ences, etc., and visits of up to two weeks to work or study with longer-stay partici pants in the Institute's research programmes.
The Institute registered 43 new Junior Members during 2012/13; the current total is 728 as at the end of July 2013.
____ 21
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Management and Statistical Reports
Management and Statistical Reports
Membership of the Management Committee at 31 July 2013 was as follows: The Institute must, however, recognise the uncertainty of research funding in the longer term. The Management Committee and the Development Board strive to diversify INI's funding. I would like to take this opportunity to thank all of our donors who contribute so much in supporting INI's vital work for the mathematical sciences in the UK. The Development Board will continue to work with the Cambridge University Development Office to fund the world-class mathematicians who participate in our programmes.
Name Affiliation End of Service
The Institute seeks continually to streamline its operations. Following a formal review of IT services, we are vigorously updating our administrative processes. In future these will be based on a new database and interactive web site. Subject to the physical limitations of our office space this should release personnel to support a broadening of activities in cutting-edge research and engagement with the multiplicity of applications of mathematics.
In March this year the Institute's research council funding was renewed for a further four years. Our funding proposal was strongly supported by eminent mathematical scientists from around the world. Peer reviewers scored it 35 out of 36, giving quantitative recognition to the excellence consistently achieved in our research programmes.
Having a flourishing world-class visitor research institute is an essential ingredient in being a leading mathematics research nation. INI's programmes contribute significantly to expanding the boundaries of mathematical knowledge and driving applications in
Howard Covington
Chair of the Management Committee
The Management Committee is responsible for overall control of the budget of the Institute and for its financial planning. The Director is responsible to the Management Committee, which provides essential advice and support in relation to fund-raising activities, employment of the staff of the Institute, appointment of the organisers of programmes and general oversight of Institute activities. Its aim is to facilitate to the fullest possible extent the smooth and effective running of the Institute's programmes and all re lated activities.
Management Committee
Programme Participation
The pie charts below show the percentages of Visiting Fellows, Programme Participants and Workshop Participants broken down by country of residence:
A total of 1,726 visitors was recorded for 2012/13. This includes 400 Visiting Fellows (who have allocated offices) and 126 Programme Participants (other longterm participants). Within the six pro grammes during the year 22 workshops (periods of intense activity on special ised topics) which serve to widen UK participation in programmes attracted a further 626 visitors (i.e., those not already attending the pro gramme).
In addition to workshops, the Institute from time to time arranges less formal special aca dem ic meetings as In all, 1126 seminars were given at the Institute during the year. The Institute also funds visits by overseas programme participants to other UK institutions to give seminars (see page 20), and 204 such seminars took place. The numbers of all Visiting Fellows, Programme Participants and Workshop Part icipants combined in 2012/13 are shown below, by age and gender: The following chart summarises the total participation figures since the Institute began:
Visiting Fellows and Programme Participants
Workshop Participants
